Cell cycle specific induction of apoptosis and necrosis by paclitaxel in the leukemic U937 cells.
Induction of cell apoptosis and necrosis by paclitaxel was investigated in human leukemic U937 cells. To explore whether paclitaxel induces both apoptosis and necrosis in different cell cycle stages, we synchronized the cells in G1, S and G2/M stages by counterflow centrifugal elutriation (CCE). The Annexin V and PI analysis revealed that, after paclitaxel treatment, the cells in G1 and S stages died predominantly through apoptosis, whereas G2/M-stage cells died through both apoptosis and necrosis. These phenomena were verified by a trypan blue exclusion assay and by detection of the release of lactose dehydrogenase (LDH). Paclitaxel treatment significantly decreased viability in G2/M cells and led these cells to release more LDH than other cells. These treated cells also released certain substances that inhibited cell growth. These results strongly suggest that the cell membrane of the treated G2/M-cells is disrupted, leading to the leakage of LDH and cell growth inhibitory substances out of cell. Furthermore, the typical events of apoptosis, such as the release of cytochrome c and the decrease of mitochondria membrane potential, occur primarily in S stage rather than in the G2/M stages. These results suggest that paclitaxel induces typical apoptosis in the G1- and S- cells, but it induces both apoptosis and necrosis in G2/M-phase cells.